Introduction
Diets high in sugar and saturated fat (Western diet) contribute to the development of obesity, metabolic syndrome, and type 2 diabetes, and complications arising from these conditions can lead to of Health (NIH publication number 1996) .
Study protocol

105
Five week old male C57BL/6 mice were housed three per cage, maintained on a 12:12 hour light:dark 106 cycle and provided with food and tap water ad libitum. Animals were randomized to receive control (12% 107 kcal fat/16% kcal protein/72% kcal carbohydrate; 3.84 kcal/g; n=12) or Western (40% kcal fat/16% kcal 108 protein/44% carbohydrate; 4.55 kcal/g; n=12) diets for two weeks; diets were prepared and analyzed by 109 TestDiet (Richmond, IN) . It should be noted that the diets are not isocaloric by weight; saturated fat 110 content was higher in Western diet (12%) compared to control (1.65%) and the contribution of simple 111 sugars to total carbohydrates was also different (34% in Western compared to 11% in control).
113
Tissue collection 114 Mice were fasted overnight and then quickly anesthetized using 2-4% isofluorane in 100% oxygen and 115 immediately decapitated. Fasting blood glucose was measured in neck blood. Whole hearts were rapidly 116 excised, atria were removed, and remaining ventricular tissue was wet weighed. Heart samples were 117 snap frozen in liquid nitrogen and stored at -80° C until use. Tibia length was measured from the tibial 118 plateau to the lateral malleolus on each animal. 
124
individual cell treatments, all cells were supplemented with growth medium containing low (5.6 mM) 125 glucose (Sigma; DMEM; D5546) and 1% FBS for the remainder of the study. To increase GlcNAc, cells
126
were treated with high glucose (25 mM), glucosamine (5 mM), or Thiamet-G (10 nM) for 24 hours; 127 mannitol was used as an osmotic control. Cells were then harvested with ice-cold RIPA buffer containing inhibitor 3 (Sigma). Lysates were sonicated for 5 pulses of 2 seconds each, centrifuged, and the supernatants were stored at -80°C until use for Western blot analysis.
132
Western blot analysis
133
Frozen heart tissue was ground into a fine powder under liquid nitrogen and fractionated into nuclear and cytosolic components using a commercially available kit (Thermo Fisher Scientific, Rockford, IL) 
207
Results
208
Two weeks of Western diet induces severe fasting hyperglycemia and weight gain
209
Fasting blood glucose and body weight were significantly elevated in Western diet compared to control
210
(P<0.05). Neither skeleton size, as assessed by tibia length, nor heart wet-weight, were different between denoted by heart wet-weight relative to tibia length, or at the cellular level with cardiomyocyte cross-sectional area ( Figure 1A ).
skeletal α-actin and ANP compared to control (P<0.05; Figure 1B ). There were no changes in protein 218 levels of any HDAC proteins. Despite the increase in blood glucose with Western diet, total protein O-
219
GlcNAcylation was not different between diets (Figure 2) . However, since densitometry of the entire 220 sample lane is dominated by the intensely immunoreactive bands at ~39 and ~85 kDa, the analysis was 221 also performed over the high, mid and low molecular weight ranges; this revealed that O-GlcNAcylation of 222 high molecular weight proteins was higher in nuclear fractions (P<0.05). As expected, we found 223 compartment-specific localization of both OGT and OGA, although there were no diet-specific differences 
235
REST were O-GlcNAc modified, but this was not different between diets ( Figure 4A ). We were unable to
236
identify O-GlcNAcylation of HDAC3 through immunoprecipitation due to its molecular weight, as the 237 HDAC3 signal overlaps with the signal of the IgG band. We found that OGT exists in complex with 238 mSin3A, REST, and HDACs 1, 2, 4, and 5 in the heart, but that this is not affected by consumption of a and REST in the mouse heart ( Figure 5A) ; this was not different between diet groups. We did not find
In an attempt to determine if the fetal gene program changes were a result of hyperglycemia and/or O-
245
GlcNAc, we performed a series of cell culture experiments where substrates for O-GlcNAc were 246 increased either alone or in combination with a potent OGA inhibitor, Thiamet-G (Figure 6) 
264
In this study, two weeks of Western diet consumption significantly increased body weight and fasting
265
blood glucose prior to any evidence of cardiac hypertrophy. As tibia length was the same between diets,
266
any increases in body weight were due to diet-induced obesity and not a differential effect of skeletal
We then investigated fetal gene expression as an early indicator of diet-induced hypertrophy. REST suppresses fetal cardiac gene components such as skeletal α-actin and ANP by recruiting mSin3A and genes(2, 11). However, once hypertrophic stimuli are present in the heart for an extended period, REST heart. Interestingly, we were only able to visualize slight levels of mSin3A with both our O-GlcNAc and
301
OGT co-IPs. This is contrary to the original findings both by Yang and coworkers (24) 
309
Although it is well established that OGT is O-GlcNAc modified, we showed here that the 110 kDa catalytic 310 isoform of OGT is more O-GlcNAcylated than the 78 kDa regulatory isoform in the mouse heart.
311
Additionally, though the OGT antibody selects for the 110kDa isoform, IP of both REST and mSin3A co- 
318
Conclusion
319
In this study, we have demonstrated that the Western diet induces obesity and fasting hyperglycemia in 320 mice in as little as two weeks. In Western diet-fed mice, protein levels of REST were increased, and ANP
321
and skeletal α-actin were decreased. This suggests that a short period of feeding induces suppression of 322 these fetal genes in the heart and that this is an early event in the hypertrophic signaling cascade that 323 occurs prior to the appearance of hypertrophy at the organ or cellular levels. We have also demonstrated that high molecular weight cardiac proteins are more O-GlcNAc modified in the nuclear fraction; this may transcription factors that regulate fetal genes in the heart, and suggest that two weeks of Western diet 328 feeding suppresses fetal genes that are associated with cardiac hypertrophy; this is consistent with the 329 blunted fetal gene response in hypertrophy of diabetic hearts. We therefore propose that Western diet-
330
induced suppression of the fetal gene program is consistent with the deleterious cardiac remodeling and 331 pathology seen in type 2 diabetic hearts, and that this may be mediated by either O-GlcNAcylation of 332 components of the REST complex or the interaction of OGT with these proteins.
334
Perspectives and Significance
335
Due to the lack of overall changes to the fetal gene program in vitro, we propose that there is a systemic 336 effect of Western diet consumption that induces deleterious cardiac signaling after as little as 2 weeks' 337 consumption. The fact that REST and its co-repressors interact directly with DNA to alter signaling in the 338 heart after such a short intervention is an important finding, and indicates a potential for irreversible 339 damage. We are exploring the role of OGT in this process, and propose that this complex could be a 340 potential therapeutic target for treatment of cardiac disease. 
342
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Figure 6 H9c2 cardiomyoblasts were subjected to treatments which increase protein O-GlcNAcylation. 
